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@ Transdermale therapeutische Systeme mlt lichtempfsndlichen Wirkstoffen 
@ Transdermale therapeutische Systeme (TTS), deren 

Aufbau sine v\ Pc > 'nii"rn c :T.x und sine 

Ruckschicht umfaSt, mit einem Gehalt an mindestens ei- 

nem lichtempfindlichen Wirkstoff, sind dadurch gekenn- 

zeichnet, daii die genannten TTS mindestens eine im UV- 

Bereich absorbierende, farblose Substanz enthalten, die 

keine eigene pharmakoiogische Wirkung aufweist, una 

die in der Polymermatrix des TTS dispergiert oder gelost 

ist und, und/oder die in der Ruckschicht des TTS homo- 
gen verteiit ist, 
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The instant invention concerns transdermal therapeutic systems (TTS), which contain photosensitive active ingredients. In 
particular the invention concerns TTS, which have a transparent or colorless-transparent appearance. 

Various pharmaceutical effective substances, z. B, Nicotine or nifedipine, exhibits an high photosensitivity. With 

w n ^ ^ i I ir i h r e <rmv oottom action of the daily 

and/or. Sunlight to a photochemical decomposition of the active ingredient and consequently to a significant reduction of 
the active substance content come, if the active substances become during the storage of the preparing up to the time of 
the application, or during the application duration, not protected before light admission. 

With the classical application forms, like 2. B. oral, parenteral or konjunctival to applizierenden dosage forms usually 
already, a sufficient stability becomes against influence of light thereby obtained that a suitable primary or secondary 
packing becomes a selected, those the access from Jayllght to the active ing d it prevented. Since between the emova 
usually only a short period is appropriate for the preparation from the package and its administration, a decomposition of 
the active ingredient is to a large extent excluded due to Influence of light with these medicine forms. Case a longer 
application duration required is, like z. B. with the application of infusion solutions, the so made application usually more 
stationary, whereby colored or secondary -packaged Infusionsfiaschen used to become to be able, in order to protect the 
photosensitive active ingredients against decomposition. 

The measures mentioned are usually sufficient, over the stability of the too applizierenden active ingredient during the 
storage and/or. to ensure during the application duration. 

From these classical application forms however the transdermal therapeutic systems (TTS) differ. These represent loaded 
systems with active ingredient, whereby the active ingredients are contained of different chemical composition in self 
adhesive or not-self adhesive polymers. The contained active ingredients become continuous discharged over a longer 
period to the skin of the patient, D. h. a TTS becomes on the skin applied and remains there for a longer period, for 
example some hours to several days. 

Consequently the active ingredient is not with the application forms mentioned (TTS) also during the application duration, 
dependent of the respective application place, the more or less strong daylight exposed and can during its application 
duration a significant, negligible active substance loss experienced. This can lead in the extreme case, for example with 
particularly photosensitive active substances, to failing below the therapeutic necessary active substance supply and 
endanger thus therapy success. 

With on the market located TTS, which contain photosensitive active ingredients, the problem becomes usually dissolved 
by the fact that a aluminisierte or painted cover sheet used becomes. This forms the backing layer of the system and the 
covered wirkstoffhaltige matrix outward, so that the access of the daylight to wirkstoffhaltigen matrix the minimized will 
and thus the active ingredient before the decomposition becomes by sunlight protected. 

for example in DE-A1-199 of 12,623 proposed TTS photosensitive to the improving the stability this will equip with colored 
plastic films as cover sheets. 

This method of the light protection using aluminisierter, painted or colored cover sheets can be however in some cases 
undesirable or lead to problems or disadvantages. 

The dye or Aluminisierung of highly flexible plastic films is not usually dlfficuif and offers reliable light protection, since due 
to elongation of the film tears m the coior layer or in the aluminization layer can develop, which the partial entry of light 
into the wirkstoffhaltige polymer matrix and thus to the degradation of the active ingredient in that matrix lead can make 
possible. 

When for colored or aluminum-coated cover sheets flexible, colored tissues offer themselves alternative, which can be 
occasionally high elastic. They exhibit however the disadvantage that they are of several days suitable usually not tor an 
application, because them the environmental influences, in particular with showers, arising with it, sweating, sow-hub- look 
for etc., not to withstand are not able. 

/ imuns re, painted or colored cover s os the disadvantage that they are very remarkable optical and 

can to a Stigmatisierung of the patient lead. The patient can become more discernible with supports of TTS with such 
cover sheets as "ill" person, which can lead to social Ausgrenzungen and on side of the patient to a Compliance or an 
acceptance lacking. 

Object of the instant invt va therefore to make transdermal jpp c e material preparing available 

»' r d.j'ft- 1 : a'. lIc'c e'.'vea.Ue lgredienl ed with which the sta ' nfluences, 

without those arise disadvantages managing specified. 
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According to invention will the ot c so ved that with transdermal therapeutic systems (TTS). whose structure 

wirkstoffhaltige polymer matrix and a backing layer covers and which content at at least a photosensitive active ingredient 
it exhibit at least, a colorless substance in the wirkstoffhaltigen matrix homogeneous distributed, absorbent in the UV 
range, becomes, z, B. in solved or dispersed form, and/or that a such substance is in its backing layer (cover sheet) 
1 gene 1 r i < c bstance absorbent in the UV range does not have own pharmacological effect, D. h. it is 

not even therapeutic effective. 

Photosensitive active ingredients are for example nicotine, or active ingredients from the group of the 

i -^ap^ca-"--., c^es agene, vitamin B 12 and antibiotics, as well as salts of such 

By the presence of an UVabsorbent, colorless substance wiii it possible to manufacture TTS which exhibits a transparent 
backing layer and/or a transpare tact e bsta ce i a isitive active 

ingredients beft • v i c t ona! decomposition ensured is nevertheless, it is particularly favourable that TTS prepared 
to become in this way to be able, which is perfect transparent little and is noticeable therefore during carrying on the skin 
Tills is in particular the case it the TTS is colorless designed in accordance with an other preferable embodiment 
transparent and, If thus both the backing layer (cover sheet) and the polymer matrix, and if necessary other layers, 
transparent and colorless are. 

As materials for the cover sheet of the TTS according to invention transparent films become preferably from polyester, 
polyethylene, polypropylene, polyurethane, Ethyl Vinyl acetate, polyethylene terephthalate (PET) or mixtures of such 
polymers used. 

The wirkstoffhaltige polymer matrix of the TTS according to invention can be in or multilayered; preferably it has 
detention-adhesive properties. It is solid connected with the backing layer (cover sheet) and/or. a laminate forms with 
this. The hautseitige, detention-adhesive surface that polymer matrix becomes usually covered of a peelable protective 
layer or protective sheet, which becomes remote before the application. Also this protective sheet can be opaque 
designed. 

As base materials for the polymer matrix of the TTS according to invention become prefered polyacrylates, 
polyisobutylenes, polydimethylsiloxanes, styrene fsopren- block copolymers or Isoprenpolymere with or without synthetic 
or partlalsynthetischen polymers used. 

in each case range becomes of a substance, also a UV absorber or an UV absorbent blockers mentioned, effected by the 
presence in the UV that the photosensitive active ingredient before photochemical decomposition becomes protected. 
Bottom UV range becomes the range electromagnetic spectrum the understood, which lies between 100 Nm and 400 Nm. 
For the intended purpose it is in most cases sufficient, if the UVabsorbent (n) within the range of 250 Nm to 400 Nm 
absorb substance (EN). Prefered ones become such UVabsorbent substances used, which absorb range in the UV-A and/or 
in the UV-B-range (so called UV-A-absorbers or UV-B-absorbers). 

Regarding the selection of the UV absorber will prefered that its absorptance maximum lies within that wavelength range, 
by which the decomposition of the used active ingredient caused becomes. 

In order to reach a protection before photochemical decomposition by means of a broader UV spectral region, it is 

fuv ir ' i s . .j i .i . i ^ . ibindtion of at least two substances absorbent in the UV range, 

Prefered such UV absorbers used, whose safety became already detected with the use in Kosmetikprodukten, become 
fundamental, or whose application on the skin toxicological acceptable is. 

The entire quantity/the added UV absorbers preferably lies within the range of 1-20 Gew. - %, particularly prefered within 
the range of 5-10 Gew. - %, in each case related to a TTS. 

(N) the substance (EN), absorbent in the UV range, will become/prefered from group selected, the p-amlnobenzoic acid 
and Aminobenzoesaurederivate, preferably 4-Dimethylami ^ su thyi-hexy I >olye c > 

aminobenzoesaure polyetboxyetbyiester, as well as cinnamic acid and their derivatives, preferably 4- 
Methoxyzimtsa' u iso *m lester, 4 - Methoxyzimtsaure 2-ethylhexylester, as well as 3-Benzylidenbornan-2-on and 
Benzyiidenbornan-2-on-Derivate, preferably 3 (4 ') Methylbenzyliden-bornan-2-on, 3 (4-Sulfo) benzylldenbornan-2-on, 3 
(4-Trimethylammonium) benzylidenbornan 2-on-Methylsulfat, as well as Salicylsaurederivate, preferably 4- 
Isopropylbenzylsaiicylat, Saiicyisaure-2 -eihylhexylester, 3,3,5-Trtmethyl-cyciohexyisalicylat, as well as 2,4,6 -Trianilin-p 
(carbo-2' ethyi-hexyl- 1' oxy) - 1,3,5-triazin, 3-Imidazol-4-yl-acryisaure and their esters, 2-Phenyienbetrcimidazol-5- 
sulfonsaure and their k, well and triethanolamine (-TEA) - salts, 2 -Cyan - 3,3-dfphenylacryls8ure, Terephthaloyhden 
a i ( f i 1 1 - ,or Benzophenon derivatives, 

preferably Benzophenon-3, Benzophenon-4, covers. 

The invention and its advantageous properties become more near explained on the basis the subsequent example, 



Example 

Two formulations (A, 8) of a photosensitive active ingredient became from the g;c ip i the Sestagene prepared, which 

differ in their composition by the fact that the one formulation (B) 10 Gew. - % a UV absorber contained, while the other 

formulation (A) did not contain UV absorber during otherwise same composition. Both detention-adhesive wirkstoffhaltigen 

iaminates became provided with a transparent cover sheet from PET, whereby a "TTS" became obtained. 

The composition of the formulation (B) is as follows: (all indications in Gew. - %) 

2.0'Vtf Gestagen 

87.6% acrylate polymer 

0.4% crosslinker 

10.0% Eusoiex TM 6300 
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tusolex TM f , I ' 5 a Oii-soiubie UV-B-absorber (3 (4-Meti j ) - campher). 

The examinat-o * t efect both with pet film covered TTS formulations with xenon light became in 

accordance with the I Guideline "note for GUI thanks on the photostability testing OP new acr e sub * j es and medicinal 
products" (CPMP/ICH/279/95) irradiated. The Irradiation time amounted to 7 h, as source of irradiation became a xenon 
lamp used. The used light source produced construction dependentiy a Sight output more comparable with the D65/ID65- 
Emissioosst3iidard. 

Subsequent on.e became the active substance content Into the TTS certain. The results are in Fig. i graphic shown. 

It shown itself that during the TTS formulation (B), which UV absorber contained approx, 95% of the used photosensitive 
active ingreoic 1 nt ^rber, after the 

irradiation only 46% of the original present active substance quantity of detected could become, This shows that according 
to invention sug 1 I 3r, of UV absorbers the photochemical decomposition of active ingredients prevented and 

it thus possible manufacturing TTS with a content at photosensitive active ingredients as transparent TTS and improving 
thus their acceptance or Compliance. 
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